Psammomys obesus, a unique model of metabolic syndrome, inflammation and autophagy in the pathologic development of hepatic steatosis.
The aim of our transmission electron microscope study was to show, for the first time, the alteration of liver cells involved in the evolution of steatosis to steatohepatitis on a murine model of the diet-induced metabolic syndrome, Psammomys obesus. This pathologic evolution was induced by using the standard laboratory diet during 10 months, and analyzed with metabolic studies and the immunohistochemistry technique. Four months later, hepatocytes charged with lipid vacuoles were involved in autophagy. Furthermore, in the sinusoids, we observed Kupffer cells, neutrophils and macrophages. All those cells were associated with necrotic hepatocytes inducing hepatocellular necrosis. We also noticed a synthesis of extracellular matrix in excess, caused by proliferation and activation of hepatic stellate cells in necrotic areas. We observed as well a fragmentation of the endoplasmic reticulum, which formed isolated membranes (phagophores) surrounding mitochondria. The complex membrane-mitochondria formed like an autophagosome. Thus, a defect in autophagy favored the development and progression of steatohepatitis. In conclusion, our results suggest that P. obesus is very well adapted for experimental research, and could help improve the early therapeutic management of patients and the prevention of autophagic risks in the liver.